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I r r e g u l a r l y  shaped s a t e l l i t e s ,  such as Phobos and Amalthea, do no t  
l end  themselves t o  mapping by convent iona l  methods because mathematical  
p r o j e c t i o n s  o f  t h e i r  su r faces  f a i l  t o  convey an accura te  v i s u a l  
impress ion o f  landforms and because l a r g e  and i r r e g u l a r  sca le  changes 
make t h e i  r f e a t u r e s  d i f f i c u l t  t o  measure on maps. A d i g i t a l  mapping 
technique has t h e r e f o r e  been developed by which maps a r e  compi led f rom 
d i g i t a l  topograph ic  and spacecra f t  image f i l e s .  The d i g i t a l  f i  l e  i s  
geome t r i ca l l y  t rans fo rmed as des i r ed  f o r  human viewing, e i t h e r  on v i deo  
screens o r  on hard copy. D i g i t a l  f i l e s  o f  t h i s  k i n d  c o n s i s t  o f  d i g i t a l  
images superimposed on another  d i g i t a l  f i l e  r ep resen t i ng  t h e  t h r e e -  
dimensional  form o f  a  body, 
The three-d imensional  d i g i t a l  topograph ic  fi 1 es can be compi 1  ed by 
two methods: s te reoscop ic  photogrammetry and c o n t r o l - p o i n t  
t r i a n g u l a t i o n  i n  c o n j u n c t i o n  w i t h  scu lp tu red  models. Stereoscopic  
photogrammetry p rov ides  t h e  s t r onges t  a n a l y t i c a l  t o o l  f o r  d e r i v i n g  t h e  
three-d imensional  form. We have compi led a d i g i t a l  imageltopography 
mosaic o f  Miranda, based on topograph ic  comp i l a t i ons  [I] and on Voyager 
2 images [Z]. This  f i l e  has been used t o  make 180 t o p o g r a p h i c a l l y  
co r rec ted  g l oba l  views t h a t  have been i nco rpo ra ted  i n t o  a  movie. 
Selected members o f  t h i s  s e t  w i  11 be produced as s l i d e s  f o r  general  
d i s t r i b u t i o n ,  and severa l  o the rs  w i l l  be used i n  a  pub l i shed  image map 
o f  M i  randa. 
E x i s t i n g  stereoscopic- image coverage i s  inadequate f o r  most o f  t h e  
i r r e g u l a r  bodies because i l l u m i n a t i o n  v a r i a t i o n s  make s te reoscop ic  
v iewing d i f f i c u l t  o r  imposs ib le .  There i s  s u f f i c i e n t  s te reoscop ic  
convergence, however, t o  t r i a n g u l a t e  l a t i t u d e s ,  long i tudes ,  and r a d i i  
f o r  a  c o l l e c t i o n  o f  c o n t r o l  po in ts .  Measurements can a l s o  be made 
i nd i  r e c t l y ,  f rom a s c u l p t u r e d  model. The s c u l p t u r i n g  i s  performed 
th rough success ive comparisons o f  i l l u m i n a t e d  models and s i m i l a r l y  
i l l u m i n a t e d  spacecra f t  images. A p l a s t e r  model has been made w i t h  
Mar iner  9 images [3], b u t  techniques a r e  now a v a i l a b l e  f o r  do ing t h e  
work d i g i t a l  l y e  
We have compi led a con tour  map of r a d i i  o f  Phobos on a sphe r i ca l  
(s imp le  c y l i n d r i c a l )  a r r a y  o f  l a t i t u d e s  and long i tudes ,  based on t h e  
da ta  o f  [3,4,5]. A " d i g i t a l  r a d i u s  model" was then  made by 
i n t e r p o l a t i o n  f rom t h e  con tour  map. Th is  model was conver ted f rom t h e  
sphe r i ca l  system (1 a t i t u d e ,  long i tude ,  and r a d i u s )  t o  t h e  pe rspec t i ve  
view o f  a  spacecra f t  image (X, Y, and Z), and t h e  model was d i g i t a l l y  
shaded t o  s imu la te  t h e  spacecra f t  image [6]. Comparison o f  t h e  
r e s u l t i n g  s y n t h e t i c  spacec ra f t  image w i t h  t h e  ac tua l  spacecra f t  image 
p rov ides  a bas is  f o r  f u r t h e r  s c u l p t u r i n g  o f  t h e  d i g i t a l  r ad ius  model. 
We expect  t o  produce an accura te  geometr ic  model o f  Phobos by 
i t e r a t i o n  o f  t h i s  process, and we w i l l  then compi le  a  three-d imensional  
mosaic o f  spacec ra f t  images by t h e  techn ique  used f o r  Miranda mapping. 
S i m i l a r  mosaics a r e  planned f o r  Deimos, Amalthea, Hyperion, Epimetheus, 
and Janus. 
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